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Experimental investigation of plane stress fracture toughness for Al/Cu/Al
multilayer produced by Cold Roll Bonding method
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ARTICLE INFORMATION ABSTRACT

In recent years, metallic multilayer materials have been the focus of many researchers and different
industries. Cold roll bonding is one of the methods for producing layered composites which, compared
to other composite manufacturing methods is more economic and has the ability to produce layered
composite with different material. In this research, for the first time and according to ASTM-E561 and
Keywords: using compact tension specimens, plane stress fracture toughness for thin three-layer Al/Cu/Al
Fracture toughness composite sheets produced by Cold Roll Bonding Process was investigated. The fracture toughness is
CARB an important parameter in the design and their analysis can predict crack growth and life for material
Layer composite that has crack. In addition to the fracture toughness, mechanical properties and tensile fracture surfaces
Mechanical properties, SEM were evaluated by using uni-axial tensile test, micro hardness and scanning electron and optic
microscopy, respectively. Results showed the value of tensile strength, microhardness and fracture
toughness for Al/Cu/Al layered composite compared to initial Al 5052 and pure Cu increased, the main
cause of this increase is applied high strain and cold working. Value of fracture toughness for Al/Cu/Al
layered composite received 38.7MPa.m"? that compared to initial AI5052 and pure Cu, 81% and 165%
enhanced, respectively. Results of SEM demonstrated that ductile fracture mechanism were observed
for Al/Cu/Al composite such as initial samples, but the difference is that dimples for composite layers
are shallower and smaller compared to initial samples.
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® Hohenwarter and Pippan

° High Pressure Torsion (HPT)

1% sabirov

* Equal Chanel Angular Pressing (ECAP)
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! Cold Roll Bonding (CRB)

2 Severe Plastic Deformation (SPD)
3 Cold Pressure Welding by Rolling
* Bonding by Cold Rolling

® Clad Sheet by Rolling
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Table 1 Mechanical properties of commercial purity Copper and
AA5052 Aluminum alloy
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Fig.1 Schematic illustration of CRB process
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Fig.2 Dimensions of tensile test specimens used according to JIS
72201
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! Uni-axial tensile test
2 scanning Electron Microscopy (SEM)
3 Optic Microscopy (OM)

168


file:///C:/Users/Desert%20Rose/dropbox/MME/Ordibhesht%2096/1116/Enew%20171116P.docx%23_ENREF_30
https://dorl.net/dor/20.1001.1.10275940.1396.17.5.9.7
https://mme.modares.ac.ir/article-15-210-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-28 |

[ DOR: 20.1001.1.10275940.1396.17.5.9.7 ]

Ve 9 LT wea ) 39l

B9 3w Jdgn P9 4 odubaiAlw ro,mn,JT/w/fpmA,JTMMm B9 Slaxivo (yinis oSl Ko )8y (ST W) 2

Fig.4 CT specimens before fracture test
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Fig.5 Schematic of how to place fixture and CT specimens
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Fig.6 Fixtures made for fracture test
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Fig.11 Tensile fracture surfaces of Al/Cu/Al composite produced by
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Fig.15 CT specimens after fracture test and crack growth path
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